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Abstract 
The study investigated the Influence of Web 2.0 Tools on the Group 
Cohesion of Pre-service teachers in cooperative learning classroom. It 
adopted the two-group post-test only quasi experimental design. Task and 
social cohesion were the two dimensions of Group Cohesion that were 
studied. The sample was seventy (70) fourth year students from the 
Department of Educational Management, University of Port Harcourt, Rivers 
State, Nigeria.  The sample size was seventy (70) fourth year students from 
one teaching option (Economics) in the Department of Educational 
Management who offered the course Computer in Education during the 
2013/2014 session. It was an intact class. The technique used for selecting 
this sample was purposive sampling. The instrument for data collection was 
Group Cohesion Questionnaire designed by Carless and De Paola (2000). 
The internal consistency of the Group Cohesion Questionnaire was 
determined by the authors. Using a sample of students outside the study 
sample, the researcher used the split-half method to determine the reliability 
of the instrument. Cronbach’s coefficient alpha was reported at .680. 
Research questions were answered using mean and standard deviation while 
hypotheses were analysed using Z-test. The results showed that there was no 
significant difference in the task and social cohesion of students who used 
web 2.0 technologies and those who did not. Though, the major findings 
showed that web 2.0 technologies did not significantly affect students’ task 
and social cohesion, incidental findings showed that students’ 
communication and information literacy skills were improved as they 
worked online. Thus, the researchers recommended that Web 2.0 
technologies should be adopted in higher institutions.  
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Introduction 
 The World Wide Web (WWW) has had a very great influence on 
human communication. Beginning from the advent of its second generation, 
popularly known as Web 2.0, communication and collaboration among 
family and friends, businesses and customers, politicians and their followers, 
have greatly improved. Web 2.0 is a term is used to describe a host of 
applications used for commercial, entertainment, and learning purposes. Web 
2.0 technologies such as forum, blogging, media sharing sites and social 
networking sites can be used to support small groups of students who work 
cooperatively to complete a learning task. With Web 2.0 technologies, 
students can access the web not only for course information but also to create 
collective knowledge through social interactions (Maloney 2007 cited in 
Ajjan and Harshorne, 2008). These applications allow users to interact and 
collaborate with each other in a virtual community. The use of web 2.0 in the 
classroom, be it virtual or face to face, encourages the 4 Cs: communication, 
collaboration, creativity and critical thinking. It encourages peer tutoring, 
which has been of great benefit to students. Thus, people can collaborate and 
share information in different learning environments. When students work in 
small groups, they are given opportunities to collaborate and even though 
they are separated by time and space, they could work cooperatively in 
virtual environments using web 2.0. Collaboration fosters cohesion. 
 Cohesion is a factor that affects performance of teams/groups. 
Cohesion refers to that which enables a group work unitedly towards 
achieving a goal and satisfying members’ emotional needs. Carron, Brawley, 
and Widmeyer (1998) cited in Carron, Bray, and Eys (2001) defined it as “a 
dynamic process that is reflected in the tendency of a group to stick together 
and remain united in the pursuit of its instrumental objectives and/or for the 
satisfaction of member needs.” Nelson and Quick, (2008) cited in Franz 
(2012) define cohesion as the glue that makes the members of a group stick 
together.  Research shows that cohesive groups generally seem to outperform 
non-cohesive groups, and have greater job and personal satisfaction 
(McGrath, 1984 in Sanchez and Yurrebaso 2009). Studies have also shown 
that group cohesion has positive effects on an individual’s contribution to a 
group (Carron, Colman, Wheeler, and Stevens, 2002 in Sanchez and 
Yurrebaso 2009). In view of this, it is important to understand the factors 
that promote cohesion. Several of these factors have been identified. 
Barnejee (2012) lists the following as factors that affect group cohesion: 
• The size of the Group - small groups are more likely to form teams 
because they will be more cohesive. 
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• Interdependence - groups that are more interdependent are more 
likely to become teams. 
• Achievement of goals - groups may or may not institute goals, but the 
institution of clear goals is more likely to make teams out of groups. 
• Management demands and pressures  
• Group Anxiety - the perception of an outside threat or external 
pressure makes a group thrive and may give it an added or increased 
cohesion because increased anxiety may give it a heightened sense of 
interdependence. 
 
Dimensions of group cohesion 
 Cohesion is a multidimensional concept. Several authors have created 
and discussed different dimensions of cohesion. In this study, however, the 
authors will be looking at two dimensions of cohesion: Task and social 
cohesion. Task cohesion is defined as the degree to which members of a 
team work together to achieve a specific and identifiable goal, that is, the 
sense of shared commitment to a groups’ goal. Hall (2007) describes task 
cohesion or group integration as an indication of how well the team operates 
as a working unit. In other words, if a group bonds together to win a football 
tournament, or complete a group project it is focused on task. Characteristics 
of task cohesive groups include: highly motivated, shared purpose, success 
driven and high skill level. 
 Social cohesion on the other hand is defined as the degree to which 
members of a team like each other and enjoy personal satisfaction from 
being members of the team. Social cohesion determines the strength of 
interpersonal bonds among members. It is the bonding that exists between 
group members through social activities such as parties, gatherings, and so 
on. Characteristics of socially cohesive groups include: friendship, likeness, 
caring, emotional bonds, and social connection. However, MacCoun (1996) 
posits that task cohesion may be more important than social cohesion in 
enhancing group performance. After reviewing military and civilian studies 
of cohesion and performance, he concluded that it is task cohesion — not 
social cohesion — that drives group performance. He pointed out that when 
social cohesion is too high, deleterious consequences can result, including 
excessive socializing, groupthink (the failure of a highly cohesive group to 
engage in effective decision making processes), insubordination, and mutiny.  
 This could apply irrespective of the type of team whether working 
face-to-face or virtual. Teams that use web 2.0 technologies as a form of 
computer mediation are called virtual teams.  
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Virtual Teams 
 The term virtual teams have been born as a result of 
telecommunications and advances in networking environments (Driskell, 
Radtke, and Salas 2003). There has been a lot of confusion as to what 
constitutes a virtual team. Driskell et al. (2003) use the term virtual team to 
refer to a team or group whose members are mediated by time, distance, or 
technology. They believe that when interdependent group members work 
together on a common task while they are spatially separated, they qualify as 
virtual teams. Martins, Gilson, and Maynard (2004) define virtual teams 
(VTs) as teams whose members use technology to varying degrees in 
working across locational, temporal, and relational boundaries to accomplish 
an interdependent task. Other closely related terms that have been used to 
describe this type of environment include computer-mediated 
communications (CMC) and computer-supported cooperative work (CSCW) 
(Driskell, et al. 2003). From the foregoing, it can be concluded that teams 
that work online using any form of computer mediation such as web 2.0 
technologies are virtual teams. Virtual teams can use various types of 
technology in communicating. These include: desktop videoconferencing, e-
mail telephones, web sites, instant messaging, file- and application-sharing, 
electronic bulletin boards, group decision support systems, and real-time 
calendar/scheduling systems.  
 Over the years, though, it has been observed by the authors that when 
pre-service teachers are put together to work in groups they do not cooperate. 
A Pre-service teacher as used in this study is a student teacher who is still 
undergoing a training to be a teacher in the Faculty of Education. When 
given group tasks, several situations arise among them. These include 
unresolved conflicts within groups which threatens their cohesion and affects 
group performance and lack of commitment to group goals and objectives. 
This has become a challenge to most instructors.  
 
Objectives of the study 
 The purpose of this study, therefore, is to investigate, the influence of 
web 2.0 on the group cohesion of pre-service teachers.  
 Specifically, the study intends to: 
1. Investigate the relative effects of Web 2.0 technologies on the task 
cohesion of pre-service. 
2. Determine the effects of Web 2.0 technologies on the social cohesion 
of pre-service teachers.  
 
Research Questions 
The research questions that guide the study are: 
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1. What is the effect of Web 2.0 technologies on the task cohesion of 
pre-service teachers? 
2. What is the effect of Web 2.0 technologies on the social cohesion of 
pre-service teachers? 
Hypotheses 
H0:1 There is no significant difference in the task cohesion of pre-service 
teachers who use web 2.0 technologies and those who do not. 
H0:2 There is no significant difference in the social cohesion of pre-service 
teachers who use web 2.0 technologies and those who do not.  
 
Methodology 
 The sample used for this study was seventy (70) fourth year students 
from one teaching option (Economics) in the Department of Educational 
Management, Faculty of Education, University of Port Harcourt, Rivers 
State, Nigeria.  The course adopted is a first semester 400 – level course 
titled Computer in Education.  The study adopted the quasi experimental 
design which made use of a control and an experimental group. An 
instrument intended to determine students’ ownership of mobile devices, 
technology competencies and attitude towards the use of web 2.0 in the class, 
was distributed to the students. Students who did not own mobile devices 
with regular Internet connectivity, who lacked technology competencies and 
who displayed a negative attitude towards the use of web 2.0 in the class 
were assigned to the face to face group, while the others were assigned to the 
online group. At the end of the course work, the Group Cohesion 
Questionnaire by Carless and De Paola (2000) was administered to the 
students to determine the level of task and social cohesion between the two 
groups. The research questions were answered using mean and standard 
deviation while the research hypotheses were analysed using Z-test. The 
Statistical Package for the Social Sciences (SPSS) was used for the analysis.  
 
Results 
 Research Question 1: What is the effect of Web 2.0 technologies on 
the task cohesion of pre-service teachers in cooperative learning classrooms? 
Table 1: Post-test scores of the effect of Web 2.0 Technologies on Pre-service teachers’ 
task cohesion 
Variables Group Post-test 
Mean Scores  
SD 
 
Task Cohesion 
Web 2.0 group 69.2 10.91 
Face to face group 70.77 7.9 
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Table 1 shows that students taught using web 2.0 technologies had a 
task cohesion mean score of 69.2 and SD of 10.91 while those in the face-to-
face group had a mean score of 70.77 and SD 7.9.  
Research Question 2: What is the effect of Web 2.0 technologies on 
the social cohesion of pre-service teachers in cooperative learning 
classrooms? 
Table 2: Post-test scores of the effect of Web 2.0 Technologies on Pre-service Teachers’ 
Social cohesion 
Variables Group Post-test 
Mean Scores  
SD 
 
Social Cohesion 
Web 2.0 group 69.2 10.91 
Face to face group 70.77 7.9 
 
As shown in table 2, students taught using web 2.0 technologies had 
a social cohesion mean score of 69.2 and SD of 10.9 while those in the face-
to-face group had a mean score of 70.8 and SD 7.95.  
Hypothesis 1: there is no significant difference in the task cohesion of pre-
service teachers who use web 2.0 technologies and those who did not. 
Table 3: Z-test of the task cohesion of pre-service teachers who use Web 2.0 
technologies and those who did not. 
Variables N Mean Std. 
dev. 
df Z-cal Z-tab Remarks 
Web 2.0 
group 
35 8.28 2.12 68 0.15 1.96 Not 
significant  
Face to face 
group 
35 8.37 2.43     
P<0.05 
 
Table 3 shows there is no significant difference in the task cohesion 
of students who used web 2.0 technologies and those who did not. The mean 
and SD of students who used web 2.0 technologies was 8.28 and 2.12 
respectively, while the students in the face-to-face group had a mean 
achievement of 8.37 (SD= 2.42). The Z- calculated value of 0.15 is less than 
the Z-critical value of 1.96. This implies that there is no significant 
difference in the task cohesion of the two groups. The null hypothesis which 
states that there is no significant difference in the task cohesion of pre-
service teachers who use Web 2.0 technologies and those who did not, was 
accepted.  
 Hypothesis 2: there is no significant difference in the social cohesion 
of pre-service teachers who use web 2.0 technologies and those who did not.  
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Table 4: Z-test of the social cohesion of pre-service teachers who use Web 2.0 
technologies and those who did not. 
Variables N Mean Std. 
dev. 
df Z-cal Z-tab Remarks 
Web 2.0 group 35 6.97 3.43 68 1.69 1.96 Not 
significant  
Face to face 
group 
35 8.34 3.35     
P<0.05 
 
Table 4 shows there is no significant difference in the social cohesion 
of students who used web 2.0 technologies and those who did not. The mean 
and SD of students who used web 2.0 technologies was 6.97 and 3.43 
respectively, while the students in the face-to-face group had a mean 
achievement of 8.34 (SD= 3.35). The Z- calculated value of 1.69 is less than 
the Z-critical value of 1.96. This means that there is no significant difference 
in the social cohesion of the two groups. The null hypothesis was accepted. 
 
Discussion 
Effects of Web 2.0 technologies on the task cohesion of pre-service 
teachers in cooperative learning classrooms. 
 Table 1 showed that the task cohesion of students who used web 2.0 
technologies was lower (69.2) than those who did not (70.77). This implies 
that the degree to which members of the virtual team worked together was 
lower than the face-to-face team. Thus, the sense of commitment to the 
group’s goal was higher in the face-to-face group than the virtual group. 
Similarly, table 3 showed there was no significant difference in the task 
cohesion of students who used web 2.0 technologies and those who did not. 
The Z- calculated value of 0.15 was less than the Z-critical value of 1.96. 
Thus, the null hypothesis was accepted. This finding could be as a result of 
the type of technology used (forum and facebook), and the frequency of the 
communication (Asynchronous). The interaction time length between group 
members is an important factor that affects cohesion. The longer time people 
spend together interacting while working on task could affect their 
cohesiveness. But the virtual teams were communicating asynchronously and 
not in real time.  This could have affected their interaction patterns and thus 
their cohesiveness.  This result is not a surprise because virtual teams have 
peculiarities that face-to-face teams do not have. In a study of student teams 
from multiple universities, Warkentin, Sayeed and Hightower (1997) cited in 
Martins et al. (2004) found that face-to-face groups reported higher levels of 
cohesiveness than did virtual teams. Driskell et al. (2003) cited studies that 
indicated that the distribution of team members over remote networks tends 
to impair team interaction in comparison with face-to-face interaction. One 
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of such studies is by McLeod (1992) cited in Driskell et al. (2003) who 
found that computer-mediated interaction led to an increase in the time 
required to make a decision and a decrease in team member satisfaction.  
 Martins et al.(2004) mentioned that the type of technology used by 
virtual teams is an important input. Their review of literature showed that 
media richness has been found to positively impact team effectiveness, 
efficiency, amount of communication, the relationships among team 
members and team commitment. Thus Driskell et al. (2003) emphasize the 
fact that virtual teams may operate in different types of communication 
environments and that the type of communication environment implemented 
will have a significant impact on team interaction. 
 Straus and McGrath (1994) cited in Strauss (1997) carried out a study 
in which 72 three-person groups worked on idea generation, intellective, and 
judgment tasks in either computer-mediated (CM) or face-to-face (FTF) 
discussions. They found that in comparison to FTF groups, CM groups were 
less productive across tasks and expressed lower satisfaction in the judgment 
task. Thus CM groups expressed lower cohesiveness than did FTF groups. 
Olson and Olson (2000) cited in Driskell et al. (2003) thus concluded that 
distance could truly affect cohesiveness and that group members who are 
remotely located or distributed from one another are likely to face obstacles 
in coordinating group efforts.  
 
Effects of Web 2.0 technologies on the social cohesion of pre-service 
teachers in cooperative learning classrooms. 
 Table 2 showed that the social cohesion of students who used web 
2.0 technologies was lower (69.2) than those who did not (70.77). Their 
standard deviations were 10.91 and 7.9 respectively. This implies that the 
degree to which members of the virtual team liked each other was lower than 
the face-to-face group. Thus, the interpersonal bonds among the face-to-face 
team was stronger. Similarly, table 4 showed no significant difference in the 
social cohesion of students who used web 2.0 technologies and those who 
did not. The Z- calculated value of 1.69 was less than the Z-critical value of 
1.96, thus the null hypothesis was accepted. This finding could be as a result 
of the communication pattern in the virtual team. Members of virtual teams 
are not exposed to individual characteristics of other members. Another 
possible reason for this result could be the richness of the media used. The 
web 2.0 technologies used for the study were forum and Facebook. Both 
technologies use asynchronous style of communication and lack the audio 
and visual aspect which contributes to media richness. Not communicating in 
real time – synchronously – and not seeing one another’s gestures, facial 
expressions and other verbal cues could have equally affected students’ 
social cohesion. 
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 This result is not surprising because studies have shown that 
attraction to a group and social cohesion to group members is greatly 
enhanced by exposure to the individual group members’ characteristics. 
Groups who work in virtual teams using Web 2.0 technologies have less 
exposure to members’ characteristics that they may find attractive or 
unattractive, which in turn affects their social cohesion. Straus (1997) 
suggested that group cohesion may be less variable in computer-supported 
groups because “group members will have less exposure to characteristics of 
others that they might find attractive or unattractive” (p. 237). Because in 
face-to-face groups members have greater access to information about other 
members’characteristics, in computer-supported groups differences and 
similarities will not be revealed on which levels of attraction can be based 
(Taylor and Macdonald, 2002).  
 Driskell et al. (2003) reviews studies that suggest that in contrast to 
face-to-face interaction in which individuating information on team members 
is abundant, members of virtual teams are more anonymous and de-
individuated. Thus, interaction that is mediated by technology may lead to 
less intimacy and difficulty in establishing relationships among team 
members. This could lead to a weakening of social ties which in turn may 
lead to weaker affective bonds and a decrease in intimacy. This implies that 
in terms of interpersonal attraction, technological mediation may have a 
negative impact on cohesiveness. Similarly, in a study carried out by Taylor 
and Macdonald (2002), it was revealed that more group cohesion was 
perceived in groups receiving individuating information such as face-to-face 
groups. They posit that group cohesion may operate differently in computer-
mediated groups and that the lack of nonverbal cues qualitatively affects 
interpersonal perception. Martins et al. (2004) equally cited studies that 
reveal that liking a team member was found to impact evaluations of the 
member’s contributions in face-to-face groups but not in electronic groups, 
where a member’s actual input was the most salient factor (Weisband & 
Atwater, 1999 cited in Martins et al. (2004). 
 The major findings above show that web 2.0 technologies did not 
significantly affect students’ task and social cohesion. This, though, does not 
mean that Web 2.0 technologies should not be adopted in higher education 
Institutions. The reason for this statement is because, in the course of the 
research, the authors incidentally found that the use of Web 2.0 technologies 
still offered other benefits to students. Those findings are discussed below 
and are termed incidental findings. 
 
Incidental findings 
• Students who were introverts and too shy to express their views in the 
face-to-face class were able to express themselves freely while 
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working with web 2.0. They enjoyed collaborating with their 
instructors and peers and freely asked questions to get clarifications 
on concepts. This helped them to improve their communication skills 
- which are very vital survival skills in today’s global economy. 
• The use of Web 2.0 enhanced information literacy among the 
students. Most students lack the ability to search, retrieve and 
critically evaluate information. But the students who worked in 
virtual teams had to develop these information literacy skills because 
of the inexhaustive information from the web.  
• A large percent of the students were interested in participating in 
course related online social media in the future. Most decided to use 
their virtual teams as reading groups in preparation for examinations. 
• Most students in the face-to-face team later opted to join the virtual 
team. 
 
Conclusion 
 Today’s University students are engaged with an online world in an 
unprecedented way. Schools have to step up to the challenge of being at par 
with them there by providing them with the best educational resources 
possible (Best Education sites, 2014). The use of Web 2.0 technologies 
enables the development of the four Cs: Collaboration, Communication, 
Creativity and Critical thinking. It serves as a gateway to lifelong learning 
opportunities and should be adopted in Higher Education Institutions. 
 
Recommendations 
1. An awareness campaign should be carried out among students and 
educators on the use of web 2.0 technologies for academic purposes. 
Its use should not be limited to socializing. Using Web 2.0 for 
academic development would enable the development of a skill set 
that is compliant with 21st century knowledge sharing and 
distribution. 
2. Colleges and faculties in the University of Port Harcourt should 
create portals in the Universities website which would host blogs and 
discussion forum for educators and students. This would enhance 
communication and collaboration among educators and students. 
3. Web-based activities and class-based wikis should be created using 
the University’s website where students and educators can post 
comments, create content and share information.  
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